Here we present a new geochemical study of Lopevi volcano, one the most active volcanoes in the Vanuatu island arc. We focus on the temporally well-defined sequence of lava flows emitted since 1960, and for the first time, on pre-1960 volcanic products, including high-MgO basalts and felsic andesites, the most evolved lavas sampled so far on this island. This work reports the first Pb and Hf isotopic study of lavas from Lopevi island. These lavas display correlations between differentiation indexes such as SiO 2 content and isotopic ratios. The felsic andesites extend the known correlations with both the least (Sr-Pb) and the most (Nd-Hf) radiogenic isotopic compositions on the island. Our results confirm that the rising magma interacted with the sub-arc crust. Assimilation-Fractional Crystallization (AFC) quantitative modeling of trace element ratios and isotopic compositions requires 1% and 10% of assimilated partial melts of a mafic oceanic crust to account for the pre-and post-1960 lavas, respectively. The post-1960 lavas differ from the former lavas emitted ~ 20 years earlier by enrichments in fluid mobile elements (K, Ba, Rb…), Th, and Light Rare Earth Elements (LREE). We ascribe these features to slight variations in the metasomatic agent added to the sub-arc mantle and ultimately derived from the subducted lithosphere. However, the contrasting time scales involved in subducted lithosphere dehydration and magma genesis, relative to the time elapsed between eruptions of the two lava series, suggest that two different portions of mantle which have undergone slightly different metasomatism, gave birth to the Lopevi lavas. These distinct magmas are still present beneath the volcano.
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Introduction
Intra-oceanic arcs are a privileged target for understanding the subduction process and for investigating the mantle source(s) of associated magmatism, because in this context the crustal contamination of mantle derived magmas is limited compared to the active continental margins setting, where the crust is thicker and chemically heterogeneous (e. g., Hildreth and Moorbath, 1988 and Woodhead, 1989) . However the magnitude of this contamination process remains poorly constrained in these intra-oceanic arcs and is not easy to identify due to potentially similar chemical and isotopic compositions between the contaminant (the oceanic crust) and the rising magmas.
The Vanuatu island arc is an intra-oceanic arc where near-primitive magmas such as picrites, ankaramites or high MgO basalts are commonly erupted at several volcanic centers, giving the opportunity to observe a straightforward geochemical mantle source signature.
According to along-arc geochemical studies, the Vanuatu lava compositions vary from low K tholeiite to shoshonite series, with some high Mg andesites emitted in the southernmost seamounts (Monzier et al., 1997) . Isotopic studies suggest that Indian and Pacific mantle reservoirs coexist beneath the Vanuatu island arc (Crawford et al., 1995) . The high inter-and The Lopevi samples show a restricted isotopic range compared to the whole range reported 256 from Vanuatu volcanic islands (Fig. 7) Hf value (Fig. 7) . 273
However, in the Sr-Nd space (Fig. 7a) Major element covariation diagrams (Fig. 4) suggest by their trends and their inflections a 287 two-stage crystallization. The first stage is characterized by the removal of olivine and 288 clinopyroxene as seen by the decrease of MgO content from 8 to 5 % (Fig. 4) . The inflection 289 of the MgO-SiO 2 trend at 51-52 wt. % SiO 2 is related to the onset of Al 2 O 3 decrease in the 290 lavas and to plagioclase fractionation. This change is also recorded by the Eu negative 291 anomaly (which is compatible in plagioclase) shown in the trace element patterns of the more 292 evolved samples. Thereby the appearance of low-Ca orthopyroxene in the most evolved rocks 293 is probably related to the abundance of plagioclase which integrates a large amount of CaO 294 and the lack of elevated water pressure to stabilize amphibole. 295
Least square modelling of the major element data (Bryan et al., 1969) accounts successfully 296 for the first stage of fractional crystallization in the most mafic rocks until 51 % SiO 2 and 297
gives similar results to those of Handley et al. (2008) , with a ~30 % degree of crystal 298 fractionation. However the modelling fails to account for the second stage of crystallization,
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suggesting that an additional process is involved during magmatic differentiation. This is also 300 suggested also by the change of Nb/Th ratios during the differentiation of the pre-1960 lavas 301 (Fig. 6) Our model provides a good fit of the data in diagrams involving combined isotope ratios 345 (insensitive to the fractional crystallization) or trace element and isotopic ratios ( Fig. 9 and  346 10). Notably, the two distinct sets of C a (with 1% and 10% of assimilated partial melts for 347 pre-and post-1960 lavas, respectively) and low (≤ 0.3) r parameters (Table 2) LO01  LO02  LO03  LO04  LO05  LO06  LO07  LO17  LO25  LO30  LO31  LO35  LO08  LO09  LO10  §  LO11  §  LO12  §  LO13  LO14 SiO 2
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